Abstract. There are approximately 1200 described species of Chrysopidae, many of which are predators of agricultural pests. Species of Chrysoperla are mass-produced and sold for use as biological control agents of agricultural pests in Europe, Asia, North and South America. Chrysoperla agilis, a member of the "carnea group" of Chrysoperla, has the potential to be biocontrol agent and is native to the Azores, and therefore a local candidate for use in IPM of pests, such as aphids and scale insects. Given that many adult Chrysopidae feed on pollen and honeydew and the biology of Ch. agilis is not well understood, we studied the preferences of Ch. agilis adults living in a greenhouse on the campus of the University of the Azores for feeding on different types of pollen. Twenty-six species of flowering plants, belonging to 16 families and 24 genera, all previously recorded on São Miguel Island, were found in the greenhouse. Pollen grains from each species were collected and incorporated in a reference catalogue. Additionally, 40 adults of Ch. agilis were collected (20 in December 2012 and 20 in January 2013) and the pollen in guts identified. Of the 26 species of plants in the greenhouse 14 were used as sources of pollen by the lacewings. Pollen of Plantago lanceolata L. was the most frequently recorded pollen in the gut contents. The adults of this chrysopid fed mainly on the pollen of species of plants belonging to the Asteraceae, Plantaginaceae and Poaceae. The species richness (S = 12), diversity index (H' = 2.123) and equitability (J' = 0.8543) of the January sample are greater than those of the December sample. Similarity of the samples collected in the 2 months was 0.75. From these results we infer that it is important to maintain or increase plant biodiversity in agroecosystems as weeds provide trophic resources for insects that are beneficial to agriculture.
INTRODUCTION
The Neuroptera include approximately 6000 described species allocated among 17 families. Many of them are predators of agricultural pests. Lacewings can be found in all major biogeographic regions of the planet (Aspöck et al., 2001) . Adults and larvae of most neuropteran families are predators and some species are used as natural enemies in biological control programs (New, 2001) . Species of Chrysopidae, Coniopterygidae and Hemerobiidae show the greatest potential for use in pest management in agricultural ecosystems (Stelzl & Devetak, 1999) . The Chrysopidae contain around 1200 species belonging to 80 genera and 11 subgenera in 3 subfamilies, the Apochrysinae, Chrysopinae and Nothochrysinae (Brooks & Barnard, 1990; Freitas & Penny, 2001) .
Some species of Chrysoperla are mass-produced commercially for shipment and release as biological agents for controlling agricultural pests in Europe, Asia and North and South America (Carvalho & Souza, 2000) . Chrysoperla agilis (Henry et al., 2003) occurs naturally in the Azores islands (Ventura et al., 2005) and may be a useful part of integrated pest management programs (IPM) of several agricultural pests such as aphids and scale insects (Mendes & Ventura, 2010) .
Most species of lacewings are entomophagous in the larval stage, whereas in the adult stage many species feed primarily on plant substances such as nectar and pollen, and on animal products such as honeydew produced by aphids (Stelzl, 1991; Bozsik, 1992) . A great diversity of plants promotes an abundance of lacewings by providing conditions for reproduction, protection and foraging (Stelzl & Devetak, 1999; Landis et al., 2000; Gurr et al., 2003) .
Here we report the results of a study of the pollen preferences in Chrysoperla agilis adults collected from a greenhouse in which several plant species commonly found in the Azores islands were present, most of them weeds.
MATERIAL AND METHODS
Our research was done in a greenhouse on the premises of the Universidade dos Açores in Ponta Delgada, during the months of December 2012 and January 2013. The different flowering plants were distributed in a more or less random way in the greenhouse and produced pollen throughout this study. Plants were catalogued and found to include 26 species in 24 genera and 16 families, all of them herbaceous and known to occur on the island of São Miguel. Among these species, three are grown for food and were dominant in the greenhouse -pumpkin (Cucurbita maxima Duch.), tomato (Solanum lycopersicum L.) and spinach (Tetragonia tetragonioides Pall. Kuntze).
Flowers and flower buds in pre-anthesis were collected from each species, so that pollen grains could be removed and subjected to acetolysis, according to Erdman (1952) . Three slides were prepared of each species' pollen and were used as a pollen reference catalogue of the plants present in the greenhouse. Pollen analysis was performed using a light microscope.
Forty Ch. agilis adults were collected in two groups of 20 individuals (one group for each of the two months sampled), and the gut contents of each group were pooled for analysis. The insects were killed by freezing (-80°C) and their gut contents were removed using forceps and a probe, and macerated in a centrifuge tube, after which acetic acid was added. After fortyeight hours, the samples were centrifuged and the supernatant discarded. The sample was then treated by acetolysis according to Erdman (1952) . Four slides were prepared for each sampling period. Counting and identification of pollen grains was performed using a light microscope. Identified pollen types were photomicrographed.
Evaluations were based on the total counts of pollen grains recorded on the slides (4 slides per month). Pollen types were grouped into 4 classes of relative frequency (Zander, 1935) : dominant (over 45%), accessory (15% to 44%), important isolated pollen (3% to 14%) and occasional isolated pollen (under 3%). The terminology employed for pollen characterization is based on the glossary of Punt et al. (2007) .
Statistical analysis was carried out using PAST -Palaeontological Statistics (Hammer et al., 2010) . Diversity estimates of ingested pollen were calculated using the following indices: Diversity (Shannon-Wiener H'), Equitability (Pielou J'), Similarity (Simpson C) and Specific Richness (S) (Magurran, 2004) .
The collection of pollen grain slides was deposited in the Departamento de Biologia -Universidade dos Açores, Ponta Delgada.
RESULTS
Of the 26 species of herbaceous plants flowering in the greenhouse Chrysoperla agilis fed on the pollen of 14. In the December sample, the pollen of Plantago lanceolata L. (Plantaginaceae) (Table 1) , which is common in the Azores, was the most consumed and dominant (over 45%) in terms of the different types of pollen found in the guts of the lacewings. In January, the pollen grains of this species were less frequently recorded, but nonetheless it was the most frequently recorded (Table 1 ) and classified as accessory pollen (15% to 44%).
In the December sample, Eleusine indica (L.) Gaertn. (Poaceae) was the only type of pollen classified as accessory, with that of the other species classified as occasional isolated pollen (under 3%). In the January sample, the pollen grains of Nicandra physalodes (L.) Gaertn., Oxalis corymbosa DC., Rumex crispus L., Solanum lycopersicum L., Poa annua L., Cyperus rotundus L., Bidens pilosa L., Chenopodium murale L., Amaranthus blitum L. and Sonchus oleraceus L., were classified as important isolated pollen (3% to 14%) ( Table 1) .
The pollen of Ch. murale, Erigeron karvinskianus DC. (Asteraceae), C. rotundus, P. lanceolata, R. crispus and S. lycopersicum was used by lacewings in both months, but in different percentages in each month (Table 1, Fig. 1 ).
The plant families that included the most preferred species for the lacewings in both months were Asteraceae, Plantaginaceae and Poaceae (Table 1) . When compared to the December sample, there was a greater richness, higher diversity index and higher equitability of types of pollen in the January sample. Similarity of the types of pollen recorded in the gut contents in the two months was high, indicating that the preference of the lacewing for certain species of plants did not change between months (Table 1) .
DISCUSSION AND CONCLUSION
Agricultural ecosystems with a diversified flora and, consequently, a diversified pollen grain pool, may better promote the control of pests through greater predator efficiency (Venzon et al., 2006) . Fitness of adult Chrysopidae depends on imaginal nourishment and pollen provides them with the nutrients necessary for oviposition (fertility) (Sundby, 1967) . Chrysoperla agilis adults showed a marked preference for the pollen of P. lanceolata, commonly known as lamb's tongue. In the Azores, this plant has become naturalized and can be found at different altitudes, especially in pastures and along the edges of culti- (Schäfer, 2005; Silva et al., 2010) . This distribution pattern may be favourable for lacewings, for these insects are more abundant in low altitude habitats (Mendes, 2011) .
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Pollen of Asteraceae, Plantaginaceae and Poaceae were the most frequently recorded in the gut contents of Ch. agilis. Species of Poaceae are known to be important source of pollen for lacewings. Oliveira et al. (2009) describes how pollen of Poaceae improves the mass production of Chrysoperla externa (Hagen, 1861) (Neuroptera: Chrysopidae). More research is needed on the suitability of pollen from E. indica, Holcus lanatus L. and P. annua for the conservation and mass production of Ch. agilis, since these species of plants were foraged by these insects, especially E. indica, which was characterized as accessory pollen in our quantitative analysis (18.59%).
Pollen varies in its nutrient composition and may contain more than 14 different carbohydrates, and may be used as a source of energy and nutrients for protein synthesis in insects (Pannizi & Parra, 1991) . Nearly 60% of a pollen grain is made-up of highly digestible proteins that are easily assimilated by animals (Roulston & Cane, 2000) . It is thus probable that the greater variety of types of pollen eaten by Ch. agilis in January means that a greater diversity of nutrients was available to it then that in December. According to Boregas et al. (2003) , the physiology of these insects depends on the species composition of the pollen grains they feed on. Indeed, these authors intend to study the effects of different types of pollen on the reproductive fitness of Ch. agilis.
This study, which is based on the diversity of types of pollen recorded in gut contents, indicates that Ch. agilis is a generalist when foraging for pollen. This should be considered when planning to promote the presence of lacewings in fields (Stelzl & Devetak, 1999; Landis et al., 2000; Gurr et al., 2003) . Villenave et al. (2006) suggest that the floristic composition of agricultural ecosystems has to be taken into account and that it should consist of corridors of species that flower at different times of the year, in order to provide beneficial insects with a perennial supply of food.
Of the three species of plants grown for food used in this study, only the pollen of tomato (S. lycopersicum) was eaten by the lacewings. This highlights the importance of maintaining a high plant biodiversity in the vicinity of crops, because even though they may not have a commercial value, they provide sources of food and cover for beneficial insects.
